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Sunu plani

* Vaka tartismasi

e Sepsis tanimi ve tarihcesi

* Bir Bagisiklik Yolculugu: Sepsis’in Otesi

 Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklari miRNA Mesajlari
* Sepsis patofizyolojisinde miRNA

* Sepsis tedavisinde miRNA

* Sonug



Vaka Tartismasi

45 yasinda saglkli erkek hasta
Ates, halsizlik, titreme, konfuzyon
Ates: 39.2°C

KB: 100/62 mmHg

Nabiz: 118 bpm

SS: 24/min

Sp0,: 94%

Her iki akciger bazal raller
Konfuzyon

Gecikmis kapiller dolum
SOFA:9

WBC: 16,200 /uL (notrofil: % 88)
CRP: 226 mg/L

Laktat: 3.8 mmol/L

Kreatinin: 1.9 mg/dL

Bilirubin: 2.1 mg/dL

INR: 1.6



Sepsis tanimi ve tarihgesi

Global disparities

The burden is especially high in sub-Saharan Africa

Estimated sepsis-related
deaths per 100 000 in 2017
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Sepsisin Zaman Yolculugu

onvig (Sepsis)

Blood poisoning Sepsis-1 Sepsis-2 Sepsis-3

1870 -1904

Hippocrates uses the term sepsis meaning
the process of decay or decomposition of
organic matter adding “when continuing
fever is present, it is dangerous if the
outer parts are cold, but the inner parts

are burning hot."

Sepsis-4

r41),9.4

Temperature
White blood cell count
Heart rate

Respiratory rate

> 38 or < 36°C System SOFA Score
> 12000, or < 4000/mm? =g R 7
' Respiration: <200 (26.7) with <100 (13.3) with
QEEOXRands Pa02/Fi02 mmHg (kPa) 00(3.3) <400(533) <300(40) respiratory support respiratory support
> 90 beats/min |
Pistelets,x 106/mL Y §Lo0 <100 <50 <20
> 20 breaths/min or
PaC0: < 32 mm Hg Liver:
g <1.2(20) 1.2-1.9(20-32) |2.0-59(33-101) |6.0-11.9 (102-204) | >12.0 (204)

SIRS

(Systemic Inflammatory Response Syndrome)

criteria

Bilirubin, mg/dL (pmol/L)

dopamine <5or | dopamine 5.1-15 dopamine >15

Cardiovascular: 7 7 2 2 ¢
MAP >70 mmHg | MAP <70 mmHg |dobutamine or epinephrine <0.1 or epinephrine >0.1

(doses in pg/kg/min) (any dose) or norepinephrine <0.1 | or inephrine >0.1
Central nervous system:

Glasgow Coma Score 15 1314 10-12 6-9 <6

Renal:

R 3.5-4.9 (300-440) >5.0 (440)

Creatinine, mg/dL (umol/l) | <12 (110) 1.2-1.9 (110-170)| 2.0-3.4 (171-299)
\Dr Urine output, ml/day <500 <200 )

Sequential (Sepsis-Related) Organ Failure Assessment Score (SOFA)

Towards sepsis endotypes

Endotype 2

Endotype 1

e

Endotype 3  Endotype 4




Bir Bagisiklik Yolculugu: Sepsis’in Otesi

Hyperinflammation

Immune Homeostasis

Immune suppression

Sepsis

Months/Years

Readmission/reinfections
Cognitive impairments
Brain dysfunction
Cardiovascular events

Other symptoms and sequelae

J




Bir Bagisiklik Yolculugu: Sepsis’in Otesi

~——> Pro-inflammatory response
leukocyte activation

@@

cytokines
proteases
reactive oxygen species

Anti-TLR4
Anti-TNF
IL-1RA

Complement activation

> 7 D

complement product

Coagulation activation

[ Soluble
® CY XA thrombomodulin
® o

coagulation proteases

Necrotic cell death
[ 5‘1

Release of damage associated molecular patterns
(DAMPs)

Excessive inflammation causing collateral damage
(tissue injury)
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> Anti-inflammatory response

Impaired function
of immune cells

PD-1 inhibitors
PD-L-1 inhibitors
IL-7

Apoptosis of T, B,
and dendritic cells

[ < o
== RLRs & s, )
& e s s Ny L7~ j T cell exhaustion
v == &3 T2
= == Reduced monocyte HLA-DR
I, === .;':zﬂ == . 1 expression !
== NLRs % % Endosome & ¢ s
- ] . * N
——e L TS Expansion of regulatory
'.. '.. '-.,_.. W T and myeloid
[ =X ssss suppressor cells
. )
&
Host factors &
- Inhibition of
* Age - " pro-inflammatory
* Environment "-..... Host cell o N gene transcription
* Genetics (rresennnnennenett N Anti-inflammatory cytokines
L)

» Comorbidities
* Drugs

Potential therapeutics

Soluble cytokine receptors
Negative regulators

of TLR signaling
Epigenetic regulation

D>

Immunosuppression with enhanced
susceptibility to secondary infections




Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklari miRNA
Mesajlari

Regulation of gene
transcription and
translation

Survival and
proliferation

Reproduction and
development

Angiogenesis
and wound
healing

Waste
management

Host-microbiome
interaction and viral
immunity

CO8l

Transmembrane
proteins

Hallmarks of exosomes
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Amino
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Cholesterol

Balance of immune response
and regulation of central and
peripheral immunity

Receptor-ligand
signaling

Apoptosis

Cellular
differentiation
and neoplasia

Cellular migration
and metastatic
disease

Metabolic
reprogramming
and regulation
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Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklari miRNA

Mesajlari
RNA
Coding Non-coding
RNA RN:\
L l
mRNA Translation related Short non-coding Long noa-coding
RNAs RNA RNA
L N
L L v \
fRNA IRNA | | sRNA miRNA piRNA Oncogenic Tumor- Oncogenic and
Suppressor Tuemor suppressor
HOTAIR MEG3 |_
. H19

MALATI GASS
ANRIL
SRA CCONDI

LincRNA.p21

10.1002/cbf.3079



Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklari miRNA

[ J
Mesajlari
Original Cell
- Target Cell
/
E (1)
MVB

Target Cell

10.3389/fphar.2024.1452276



miR-16, miR-26,
miR-92, miR-124,

miR-125, miR-130,
miR-143, miR-181,
miR-187, miR-193,
miR-221, miR-369,

miR-579, let-7

miR-21, miR-29
miR-145, miR-155

miR-9, miR-23,
miR-30, miR-124,

miR-142, miR-146,
miR-149, miR-181,
miR-187, miR-199,
miR-223, miR-329,

let-7

miR-21, miR-29

Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklari

™~

TNFa

e
7

IL-6

A
\A

- stimulates or up-regulates
= Inhibits or down-regulates

MiRNA Mesajlari

miR-23, miR-103, miR-125,
miR-126, miR-128, miR-143,
miR-148, miR-181, miR-221,
miR-422

miR-9, miR-17, miR-19,
miR-27, miR-31, miR-101,
miR-125, miR-146, miR-155,
miR-191, miR-195, miR-221,
miR-222, miR-378, miR-494,
miR-513, miR-1280

miR-200, miR-223

miR-21, miR-101,
miR-181, miR-378

let-71/e
_~ miR-146a/b 8 -
© miR-223

ressrensens
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miR-200b/c )
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miR-203 —
miR-146a/b
miR-155
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Sepsiste Sessiz Kurye: Eksozomlar ve Tasidiklart miRNA
Mesajlari




Sepsiste mIRNA

Real et . Crtcal Care (2018) 2268
httpsy/doiorg/10.1186/513054018:20033 Critical Ca rE'
RESEARCH Open Access

CrossMark

Exosomes from patients with septic shock b
convey miRNAs related to inflammation

and cell cycle requlation: new signaling
pathways in sepsis?
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Makrofaj polarizasyonu

MO macrophages

M2-like macrophages
v

Il -153R

L CDS0

O TGF-p, 1L-10, TL-1Ra, FIZZI,
et ey R
&m-l. SRdabpro el Sane ol CCL17, CCL1S, CCL22-24,

JC CCL26. CCLS, CXCLI0,
o SECLE L CREL. 10 CXCL1, CCLI. CCL20, CXCL1-3

Bz%o | |

Functions Functions
Pro-inflammatory, Ant-inflammatory, Tissue remodeling,
Defense against pathogens, Wound healing, Th2 activation,
Tumor resistance, Thi response Immunorcgulation, Angiogenesis,

Tumor progression



Pathological

phenotype

Re&punse

Regulation of Immune

Makrofaj polarizasyonu

Regulation in
sepsis

Sample source

Target cell

Macrophages

Potential functional
mechanism

Targeting SHIP1 and SOCSI to
promote macrophage proliferation
and inflammation

Jiang et al.
(2019)

miR-155-5p Up Stimulated Macrophages Downregulating of MSK1 expression | Xu et al.
macrophages and activating the p38/MAPK pathway | (2023)
miR-30d-5p Up Macrophages Jiao et al.

Polymorphonuclear

£

Targeting SOCS-1 and SIRT1 and

z P - - - i’ = - ale wh TR

miR-19b-3p

Tubular epithelial cells

Macrophages

Targeting S0OCS-1 and activating the
NF-kB pathway

(2020)

surface CD11b and MHCII

et al. (2022)
miR-1298-5p Up Serum BEAS-2B Targeting S0C56 via STAT3 pathwa}r Ma et al
to increased cell permeability and (2021)

inflammatory response




Programli hiuicre olumu

Cuproptosis

Ferroptosis Necroptosis Pyroptosis
Membrane rupture D o = ) e

o ) - ' Membrane_rwtﬁfe R
%( e D | ' 0 ©, DNAbreak
g G, E . fragments
Fe™ | ‘) &

S 2 \ ~ DAMPs release !
Fe® Membranenu;mte ) Cytokines



Pathological
phenotype

Programli hiuicre olumu

Programmed Cell Death

‘ hsa-miR-1262

miR-885-5p

Regulation in
sepsis

Sample source

Serum

Serum

Target cell

Myocardial cell

Myocardial cell

Potential functional
mechanism

Silencing of SLC2A1 promoted
apoptosis and suppressed glycolysis in
cells

Sun et al.
(2022a)

Targeting HMBOX1 and activating the
NF-kB pathway

Tu et al.
(2022)

Renal epithelial Targeting TXNIP to mediate the Juan et al.
cells pyroptosis of renal epithelial cells (2021)
miR-210-3p Up Plasma BEAS-2B Targeting ATG7 to inhibit the effect of | Li et al.
ATG? on autophagy, promoting cell (2021)
apoptosis
MiR-223-3p Down Plasma Human coronary Negatively regulates NLRP3- Wan et al.
artery endothelial | dependent inflaimmasome to suppress | (2024)
cells pyroptosis in endothelial cells




Endotelyal disfonksiyon ve mikrosirkilasyon
degisimi

SHOCK, Vvol. 34, Supplement 1, pp. 27-33, 2010

»> Expert Opin Ther Targets. 2021 Sep;25(9):733-748. doi: 10.1080/14728222.2021.1988928.
Epub 2021 Oct 22.

Endothelial dysfunction: a therapeutic target in
bacterial sepsis?

Jean-Louis Vincent 1, Can Ince 2, Peter Pickkers 3

TG TP P L T T U G Tl i PP CO GRSk Al B Bl ] ol IS 1 il DTSy R EROE W TS D OSSR e
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shock.
KEYWORDS—Microcirculation, sevare sapsis, septic shock, intravital microscopy. sidestream dark-fizld imaging, erthogonal

polarization spactral imaging



Endotelyal disfonksiyon ve mikrosirkilasyon
degisimi

Pathological Regulationin Sample source Target cell Potential functional

phenotype sepsis mechanism

Endothelial dysfunctionand | miR-15b-5p Neutrophil Targeting PDK1 to modulate the Akt/ | Jiao et al.
microcirculatory alterations | and miR- mTOR pathway and then promote (2020)
378a-3p NET formation

HUVECs Targeting SERP1 inhibits cell Gao et al.
proliferation, and increases monolayer | (2021)
endothelial cell permeability and

membrane injury

miENA-155 Up Broncho-alveolar Bronchial Not described Yuan et al.
and miR-146a lavage epithelial cells (2018)

miR-223 up Platelet HCAECs Downregulating ICAM1 expression Szilagyi et al.
(2021)




Multiple Inflamatuvar yolak aktivasyonu
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EV-miRNAs Tedavide kullanimlari
Mezenkimal kok huicre derive EV-miRNAs

Sample Sample source Target cell or Related mechanism

source organ

MSC miR-223 MSC Cardiomyocyte Inhibit the expression of SEMA3A | Wang et al. (2015)
and STATS3, which reduces the
inflammatory response and cell

death

miR-146a BPMSCs Macrophages Promote M2 polarization through Song et al. (2017)
alterations in paracrine activity

miR-21 BMSCs Macrophages Promote macrophage polarization | Yao et al. (2021)
to M2-like phenotype in vive and
in vitro by targeting PDCD4

miR-146b human umbilical cord Renal tubular cells Regulate NF-kB activity by Zhang et al. (2020a)

mesenchymal stem cell targeting IRAK1

Viacrophages Downregulate
inactivate the NF-kB signaling
pathway

miR-17 MSC Macrophages Inhibit inflammation and Su et al. (2021)
apoptosis by targeting BRD/
EZH2/TRAIL axis

miR-141 Myocardial tissues Alleviate sepsis-induced Pei et al. (2021)

mywocardial injury by targeting
PTEN and activating b-catenin

miR-191 BMSC Macrophages Target the 3'-UTR of the Liu et al. (2022h)
DAPEK1 mRNA and therefore
suppress its translation

miR-26a-5p MSC Murine hepatocytes Inhibit anti-oxidant system by Cai et al. (2023)
targeting MALAT-1




EV-miRNAs Tedavide kullanimlari
Endotelyal progenitor hlicre derive EV-miRNAs

Sample miRNA Sample source Target cell or Related mechanism

source organ

miR-126-5p and 3p

Inhibit PIK3R2 and HMGEI and
increasing the levels of tight
junction proteins

Airway epithelial cells Zhou et al. (2019)

miR-93-5p EPC HE2 cells Silence of KDM6B activated He et al. (2020)
H3K27me3 to inhibit TNF-a
activation

miR-21-5p EPC Renal tissues Alleviate the inflammatory and Zhang et al. (2021)

oxidative stress responses and
reduce apoptosis in CLP rat by
targeting RUNX1

miR-382-3p Murine lung, kidney and Inactivate IxBa/NFxB signaling Liu et al. (2022a)
liver tissues pathway and alleviated the

immune suppression b}? targeting
BETRC




EV-miRNAs Tedavide kullanimlari
Kandan derive EV-miRNAs

Sample miRNA Sample source Target cell or Related mechanism Ref.

source organ

Mouse tubular epithelial
cells notch signaling, reducing

Suppress the activation NF-kBand | Pan et al. (2019)

M1 macrophage polarization

miR-145 Blood BEAS-2B cells Partially suppresses TGFBR2/ Cao et al. (2019)
Smad3 signaling

miR-126 Blood Endothelial cells Inhibit the mRNA of VCAM-1 Harris et al. (2008),
and suppress adhesion molecule Zhang et al. (2020b)
expression

miR-142-5p Serum Lung tissues Inhibit PTEN and activation of the | Zhu et al. (2022)

PI3K/Akt signaling pathway




Tanida EVs izolasyonu

Detection of bioactive molecules

""""""" — Permeabilization by
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Collection and isolation of EVs from human g AT f— disintegration by
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—— and commercial kits
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SONUC

- Yeni nesil tani testleri
-Prognostik belirteclerin tanimlanmasi
-Tedavi yanitinin takip edilmesi

-Yeni tedavi hedeflerinin belirlenmesi






Application Area

Role of miRNA

Diagnosis Early, specific detection of sepsis

Prognosis Mortality risk prediction, severity scoring
N Tracking response to antibiotics or supportive

Monitoring & Fesp PP

care

Therapeutics

Novel targets for immune modulation

Personalized Medicine

Patient-specific profiling and treatment
planning



	Slayt 1: Sepsis ve miRNA: Yeni Nesil Biyobelirteçlere Doğru 
	Slayt 2
	Slayt 3: Sunu planı
	Slayt 4:  Vaka Tartışması 
	Slayt 5
	Slayt 6: Sepsisin Zaman Yolculuğu
	Slayt 7: Bir Bağışıklık Yolculuğu: Sepsis’in Ötesi
	Slayt 8: Bir Bağışıklık Yolculuğu: Sepsis’in Ötesi
	Slayt 11: Sepsiste Sessiz Kurye: Eksozomlar ve Taşıdıkları miRNA Mesajları
	Slayt 12: Sepsiste Sessiz Kurye: Eksozomlar ve Taşıdıkları miRNA Mesajları
	Slayt 13: Sepsiste Sessiz Kurye: Eksozomlar ve Taşıdıkları miRNA Mesajları 
	Slayt 14: Sepsiste Sessiz Kurye: Eksozomlar ve Taşıdıkları miRNA Mesajları 
	Slayt 15: Sepsiste Sessiz Kurye: Eksozomlar ve Taşıdıkları miRNA Mesajları 
	Slayt 16: Sepsiste miRNA  
	Slayt 17: Makrofaj polarizasyonu 
	Slayt 18: Makrofaj polarizasyonu 
	Slayt 19: Programlı hücre ölümü
	Slayt 20: Programlı hücre ölümü
	Slayt 21: Endotelyal disfonksiyon ve mikrosirkülasyon değişimi
	Slayt 22: Endotelyal disfonksiyon ve mikrosirkülasyon değişimi
	Slayt 23: Multiple İnflamatuvar yolak aktivasyonu
	Slayt 24: EV-miRNAs Tedavide kullanımları Mezenkimal kök hücre derive EV-miRNAs 
	Slayt 25: EV-miRNAs Tedavide kullanımları Endotelyal progenitor hücre derive EV-miRNAs 
	Slayt 26: EV-miRNAs Tedavide kullanımları Kandan derive EV-miRNAs
	Slayt 27: Tanıda EVs izolasyonu
	Slayt 28: SONUÇ
	Slayt 29
	Slayt 30

